Heterologous expression of an aspartic protease gene from biocontrol fungus Trichoderma asperellum in Pichia pastoris.
Trichoderma asperellum parasitizes a large variety of phytopathogenic fungi. The mycoparasitic activity of T. asperellum depends on the secretion of complex mixtures of hydrolytic enzymes able to degrade the host cell wall and proteases which are a group of enzymes capable of degrading proteins from host. In this study, a full-length cDNA clone of aspartic protease gene, TaAsp, from T. asperellum was obtained and sequenced. The 1,185 bp long cDNA sequence was predicted to encode a 395 amino acid polypeptide with molecular mass of 42.3 kDa. The cDNA of TaAsp was inserted into the pPIC9K vector and transformed into yeast Pichia pastoris GS115 for heterologous expression. A clearly visible band with molecular mass about 42 kDa in the SDS-PAGE gel indicated that the transformant harboring the gene TaAsp had been successfully translated in P. pastoris and produced a recombinant protein. Enzyme characterization test showed that the optimum fermentation time for P. pastoris GS115 transformant was 72 h. Enzyme activity of the recombinant aspartic proteinase remained relatively stable at 25-60 °C and pH 3.0-9.0, which indicated its good prospect of application in biocontrol. The optimal pH value and temperature of the enzyme activity were pH 4.0 and 40 °C, and under this condition, with casein as the substrate, the recombinant protease activity was 18.5 U mL(-1). In order to evaluate antagonistic activity of the recombinant protease against pathogenic fungi, five pathogenic fungi, Fusarium oxysporum, Alternaria alternata, Cytospora chrysosperma, Sclerotinia sclerotiorum and Rhizoctonia solani, were applied to the test of in vitro inhibition of their mycelial growth by culture supernatant of P. pastoris GS115 transformant.